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Research Objectives

• Quantify the number of teliospores in each 
field sample.

• Determine the general soil type of the field 
sample.

• Determine the extraction efficiency for each 
soil type.

• Examine the relationship between soil type and 
teliospore presence or extraction efficiency.

Detection and Quantification of T. 
indica in Field Soils



Materials & Methods
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Fields sampled were positive in:
§1997, 2001, or Both
§Never (neighboring)
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Results Table: San Saba
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• Can real-time PCR 
detect and quantify 
teliospores directly 
from soil?

• What is the detection 
threshold?

• Can method identify 
resistance to T. indica 
and be used as a 
selection tool?

Molecular Methods for Detection 
and Quantification of T. indica



Results:
Soil (DNA) Extraction Method

Sucrose float T. indica teliospore dilution series

T. indica-specific T. tritici-specific



• Inoculum Density/Disease Incidence Relationships

• Inoculum Distribution Studies

• Use of Doppler Radar in Disease Forecast Modeling

New Research Activities:
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Total>10011-1002-101z

Number of Fields Within Each Bunted Kernel / Field Range

Location

z  The number of bunted kernels (BK) per field was typically enumerated from a 1.81kg sample harvested from one location at 
the edge of a field.  Data in this format was not collected for each field at each location every year because in some instances
counting stopped after detection of the first bunted kernel.. 

Data Supplied by USDA-APHIS.

Bunted Kernel Frequency in KB 
Positive Fields



2.051.291.631.440.802.671.862.404.28

Overall 
%

Column Average

1.710.070.731.321.322.614.070.102.91

1.960.921.281.900.850.200.317.322.71

2.262.123.441.190.481.731.125.843.32

1.721.001.610.950.960.901.370.516.05

2.141.381.300.880.314.792.061.135.31 R
o

w
 A

verag
e

2.452.441.422.360.895.431.621.284.26

Block Average

Cont.Cont.Trt.Trt.Trt.Trt.Cont.Cont.

Boratynski  and Ykema, 2004

Bunted Kernel Distribution In An Arizona 
Durum Wheat Field
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Bunted Kernel Distribution In An 
Arizona Durum Wheat Field



• Two square mile resolution
• Real-time and Archived data readily available from NWS

Improved Disease Risk Assessment and 
Forecasting with Doppler Radar


